42 6 Vol.42, No.6
2011 11 OCEANOLOGIA ET LIMNOLOGIA SINICA Nov., 2011
*
= i 1 33 2 1,3 a1 )
ZHNS REEHS T £ ¥ R AHEAR
— ) 2 = Y 4
AT ZHE" HEABE
(. 266071; 2.
028-1102; 3. 100049;
4. 277-8564)
(LA)-ICPMS -
: ( )
, Sr:Ca Ba:Ca ,
46.2%—92.3% , 72.7%,
Q179.3
(elemental fingerprinting) ,
: (Thorrold et al, 1998; Campana
et al, 2000; Gillanders, 2002; Humphreys Jr et al, 2005;
Mg zn Sr Ba Mn Pb Fe Cu Cd Ni s  Smithetal 2010) LA-ICPMS

(Edmonds et al, 1991; Secor et al, 1995a,

b; Thorrold et al, 1998; Campana, 1999; Thresher, 1999;
Campana et al, 2001; Elsdon et al, 2008)

(
ID-ICPMS LA-ICPMS) ID-ICPMS
* , 40676086 , 40976084
1 2011-09-24, : 2011-10-25

, 41121064

( )

(Fowler et al, 1995;
Campana, 1999; Thresher, 1999)

, E-mail: szdou@qdio.ac.cn



772

42

, LA-ICPMS

(stock identity)
(homing)

(Campana et al, 1994;
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(SEM, Keyence VE-8800) ;

SEM , , ,
(Lowest detection limit) (1 , ,
(Kolmogorov-Smirnov )
(Levene's ),
ANOVA
ANOVA
ANCOVA( ;
) )
(Discriminant function analysis),
(Cross-validated discrimination) 1
P<0.05 Fig.1 Photographs showing the transmitted light microstructure
and checking of the multiple laser ablations on an otolith section
2 of the tapertail anchovy
2.1
LA-ICPMS
5 :Na Mg K Sr
, Ba 0.2170 0.0017 0.1070
( 1 0.0046 0.0002mmol/mol,
(1
4
100um , ANOVA ,
, Na:Ca Sr:Ca Ba:Ca (P<

x1 ENIHEGHEAREMELRILEREEKERITOTER

Tab.1 Concentration ratios and ANOVA results of the five elements in the otolith nuclei of tapertail anchovy collected in five Chinese

estuaries
(mmol/mol)
P
Sr:Ca 0.94%0.40° 2.41+0.54° 3.11+0.33° 2.73+0.21¢ 0.73+0.09° P<0.001
Ba: Ca 0.02+0.00° 0.04+0.01° 0.02+0.01*¢ 0.03+0.02°¢ 0.04+0.01° P=0.001
Na: Ca 19.85+0.05 19.85+0.04 19.88+0.06 19.90+0.07 19.77+0.06° P<0.001
K:Ca 2.38+0.54% 2.54+0.51*° 2.50+0.56*" 2.79+0.43° 2.56+0.52%" P=0.378
Mg : Ca 0.21+0.07° 0.25+0.05*" 0.26+0.13*" 0.23+0.13*° 0.29+0.06° P=0.280

mean=+S.D.; (P<0.05)
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0.05) Sr:Ca Ba:Ca (4) (2)
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(P>0.05; 1) '
(ANCOVA, P>0.05)
, LA-ICPMS (Campana et al, 1994)
, 2008
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(92.3%) (86.7%) Ca % 4 =2 0 2 4 6
(76.9%) (58.3%) ) 20 R
(46.2%) , 2
2 ! Fig.2 Scatter-plot of the scores of first
7 (4) two discriminant functions for elemental
fingerprints of each of the five tapertail
©) anchovy stocks
, 8 1 LD. , BH. ,
1 , HH. ,JZ. ,
, 6 C\].

% 2 1985 F 12008 EIAKFNHE M EAREBELRILBEREITHNER
Tab.2 Results of one-way ANOVA running on the five elemental concentration ratios in the otolith nuclei of tapertail anchovy collected
in the Yangtze River estuary in 1985 and 2008

(mmol/mol) n SS df MS F P

Na: Ca 1985 19.77+0.062 15 0.008 1 0.008 3.786 0.062
2008 19.80+0.017 15 1

Mg : Ca 1985 0.286+0.056 15 0.040 1 0.040 12.397 0.003
2008 0.215+0.058 15 1

K: Ca 1985 2.569+0.523 15 15.890 1 15.890 22.928 <0.001
2008 4.025+1.055 15 1

Ba: Ca 1985 0.036+0.014 15 0.006 1 0.006 54.964 <0.001
2008 0.008+0.003 15 1

Sr: Ca 1985 0.734+0.095 15 24.867 1 24.867 320.437 <0.001
2008 1.555+0.382 15 1
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Fig.3 Scatter-plots of concentration ratios (mmol/mol) of the four elements in the otolith
nuclei of tapertail anchovy collected in the Yangtze River Estuary in 1985 and 2008
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MULTIPLE LASER ABLATIONS ON OTOLITH NUCLEI FOR ICPMS TO
ELEMENTALLY FINGERPRINT FISH STOCKS: A CASE STUDY

DOU Shuo-Zeng', AMANO Hironori?, YU Xin"*® CAO Liang!, SHIRAI Kotaro?,

OTAKE Tsuguo?, TSUKAMOTO Katsumi®

(1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences, Qingdao,
266071; 2. International Coastal Research Center, Atmosphere and Ocean Research Institute, The University of Tokyo, Otsuchi-chyo,
Iwate 028-1102, Japan; 3. Graduate School, Chinese Academy of Sciences, Beijing, 100049; 4. Atmosphere and Ocean Research Institute,
The University of Tokyo, Kashiwa-shi, Chiba 277-8564, Japan)

Abstract Elemental fingerprinting on otolith nuclei by laser ablation ICPMS (five laser ablations on the nucleus of
each otolith) was conducted to delineate tapertail anchovy (Coilia nasus) stocks from five Chinese estuaries. Results
showed that otolith Sr : Ca and Ba : Ca ratios were inter-site distinct enough to be used as natal tags for discriminating
among geographical stocks with an overall classification accuracy rate of 75.8% (ranging from 61.5% to 84.6% for each
stock by discriminant function analysis). Clear images of the concentric rays from the core outwards on the otolith sections
could help us precisely locate the otolith core and conduct the five laser ablations. Subsequent microstructure checking
confirmed that all the laser ablations were valid, which reduced the errors in elemental fingerprinting caused by potential
invalid ablations and elemental data. The anadromous tapertail anchovy showed high fidelity to natal river for spawning
and resided in the local estuary for growth, largely decreasing stock mixing throughout their life time. Meanwhile, the less
varied environments in their birth rivers in the spawning season could reduce the ambient effects on the elemental uptake
onto the otoliths and thus could produce relatively stable microchemistry composition in the otoliths. These ecological and
physiological traits of the tapertail anchovy as well as the improvement of laser ablating method increased the accuracy and
efficiency of elemental fingerprinting for stock discrimination obtained in the present study.

Key words Otolith, Microchemistry, Tapertail anchovy Coilia nasus, Stock discrimination, Laser ablation,
Mass spectrometry



